In vitro quality control of red blood cell concentrates outdated in clinical practice.
The properties of red blood cell (RBC) concentrates stored in different additive solutions have been previously examined under laboratory conditions at the end of shelf-life. However, whether these data are representative for RBC units used in clinical practice has not been shown. Therefore, we examined 164 RBC units from six manufacturers outdated after clinical usage in a hospital-based transfusion service for cellular content, hemolysis, adenosin triphosphate, 2,3-DPG, pH, oxygen saturation and levels of beta-thromboglobulin and proinflammatory cytokines interleukin (IL) 1beta (IL-1), IL-6, IL-8 and tumor necrosis factor alpha (TNFalpha). Results were correlated with the number of interruptions of recommended storage conditions and with different manufacturers. TNFalpha and IL-8 levels in the supernatant of RBC concentrates showed a weak correlation with the number of interruptions of recommended storage conditions (TNFalpha: r = 0.25, P < 0.01; IL-8: r = 0.20, P < 0.01) for the whole series. We detected no significant correlation between hemolysis and interruptions of recommended storage conditions or any of the remaining studied parameters. However, we found significant differences between RBC concentrates supplied by different manufacturers with respect to cellular content and most of the studied parameters. RBC concentrates containing SAG-M from one single manufacturer had higher in vitro hemolysis at the end of shelf-life compared to all other manufacturers (P < 0.05). We conclude from our data that interruptions of optimal conditions for storage of red cell components during cross-match testing and transport in our setting play a minor role for in vitro properties of RBC units at the end of shelf-life. The influence of processes of production, storage and/or transport until entry of RBC units into our blood component depot seems to be much more important for final product quality at the end of shelf-life than subsequent events.